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yw operation. However, there have several issues encountered in the
Motorcycle, Stock, Sales Service, existing system on managing the stocks and reports. In order to assist
Sales Report in overcoming these constraints, the suggested system will be

developed. The public website, login page module, manage customer,
manage supplier, invoice management, stock management, sales
service, and generate report modules are the eight modules that make
up the proposed system. This system using waterfall model
methodology to develop. The proposed system will be written by
HTML,CSS,JAVA SCRIPT and PHP programming language that running
on the Visual Studio mechanisms and SQL server will be the database
server. When the developed system is released, Mah Heng Motor
Enterprise will be the target to participate in the user acceptance test
(UAT). The expected outcome for the proposed system is able to resolve
the issues for the existing system such as stock data well-organized and
generate the sales report. It will help Mah Heng Motor Enterprise
manages the stock information in proper way.

1. Introduction

In the ever-evolving corporate management landscape, Mah Heng Motor Enterprises has recognized the key role
of technology in optimizing operational processes. Mah Heng Motor Enterprises recognizes the importance of
efficient inventory management as it seeks to streamline processes and improve operational efficiency. Existing
inventory management systems focus on solving problems that affect the overall management of inventory [1].

One of the main challenges faced by Mah Heng Motor Enterprise is the incomplete inventory list in the
existing system. This is because the company's owner records inventory manually, either by hand or by collecting
documents. The end effect is an inefficient inventory management process that negatively affects the company's
ability to operate as a whole. Mah Heng Motor Enterprise has a thorough inventory management system that is
specifically designed to address this problem. This innovative feature makes sure that every item in the inventory
spectrum from accessories to spare parts is meticulously tracked and documented.

Mah Heng Motor Enterprise has introduced advanced reporting functionality, which is a significant
improvement. This robust reporting system offers comprehensive insights into sales, purchases, and overall
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transaction activities, surpassing the constraints of the current setup [2]. This feature is important because it
provides the organization with real time data.

Mah Heng Motor Enterprise will also have a new feature that allows customers to schedule appointments
online. This enables the shop to effectively manage time, guaranteeing customers can receive motor repairs in a
shorter amount of time. Through an easy-to-use online booking system, customers can conveniently schedule
their upcoming maintenance appointments. This feature could greatly improve the shop's operational efficiency
by giving customers a simple and convenient way to plan and handle their motor maintenance needs [3].

2. Related Work

The proposed system and the current system utilised by the Mah Heng Motor Enterprise will be briefly explained
in this chapter’s literature review. Determining the shortcomings and strengths of the current systems requires
research and analysis of three existing systems to compare with the developed system. Gathering helpful data
facilitates the generation of creative concepts for creating an effective and all-encompassing management system.

2.1 Domain Background

Mah Heng Motor Enterprise is a motorcycle repair company based in Skudai, Johor Bahru, Malaysia. This company
manages by its owner, who also acts as the sole technician. The day-to-day activities of Mah Heng Motor Enterprise
include answering customer inquiries, offering technical advice on necessary repairs, performing diagnostics and
inspections of motorcycles, providing services such as regular repair and maintenance tasks to the customers,
dealing with suppliers to order necessary components and handling financial records. In order to improve the
business operation of Mah Heng Motor Enterprise, it is very important for data storage and keeping for future
purposes.

To solve these problems, our proposed solution is to develop a system called Mah Heng Enterprise
Management System. The system emphasizes on providing a platform to manage data storage such as customer
details, services, component stock and invoices. Through this system, it will streamline current business processes
and convert manual data entry and retrieval into digital form, thus optimizing Mah Heng Motor Enterprise’s
business operations. This improves data accuracy and allows you to focus more on providing high-quality services
to customers. Therefore, it increases overall efficiency.

2.2 Study of Related Existing Systems

2.2.1 Existing System 1: Xero Accounting Software

Xero is an elegant and full of features accounting program designed for small and medium-sized businesses. The
accounting program Xero is subscribed to by more than 2 million businesses. It offered incredibly trustworthy
data, safe data security, and astute online accounting. Xero accounting software consists of several useful modules
and features such as invoicing, bank connection, information security, inventory, bank reconciliation, pay bills,
mobile app, dashboard, Xero expenses, projects, quotes, purchase orders, fixed assets, reporting, sales tax and
others.

2.2.2 Existing System 2: Appointy

Appointy is a multi-functional scheduling software that allows customers to book appointments with businesses
through a simple booking process. Appointy also has the benefit of allowing businesses to know more about their
customers, such as Group customers automatically, Focus on right customers, and more. Customer history and
Intelligent CRM Tools.

2.2.3 Existing System 3: Finale Inventory
Finale Inventory is an easy-to-use inventory system designed primarily for small and medium-sized enterprises,
including supermarkets, retailers, logistics companies, and so forth. This inventory system fulfils the requirement

for the company management from different aspects such as warehouse management system, order management
system and stock control.

2.3 Proposed System: Mah Heng Motor Enterprise Management System
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The Mah Heng Motor Enterprise repair centre is the target user of the proposed management system. Stock audit
history, transactions, and available stock are all managed via the management system. Selling and repairing motor
parts generates the Mah Heng Motor Enterprise's daily revenue. The proposed system has eight modules which
are the public website, login module, stock management module, sales service module, customer information
module, supplier information module, invoice management module and generate report module. On the public
website, customers can make an appointment to have their motor repaired, which allows the company to better
arrange time to help customers who already have an appointment to have their motor repaired. For the login
module, the admin needs to login into the account by inserting the correct username and password to access the
system. After login into the account, the admin able to register the new user account for them to access the system.

Table 2.1: Comparison between three existing systems with proposed system

Features/System Xero Accounting Appionty Finale Mah Heng Motor
Software Inventory Management System

Booking System X v X V
Login V V V v
Stock Management X X v N
Sales Service X X v N
Customer Information V X X v
Supplier Information V X X v
Sales Report V X X N

3. System Methodology

This chapter provides an explanation of the waterfall model that was employed in the system's development. This
chapter will go into additional detail on the tasks associated with each waterfall model phase.

3.1 Waterfall Model

The earliest software development life cycle (SDLC) model was created by Winston Royce in 1970 and is referred
to as the waterfall model. The SDLC is made up of a number of steps that must be followed in order to create a
thorough or high-quality system. Plan, analyses, design, implement, test, and deploy is the six-step waterfall
model, which is one of the types of software development life cycle [4]. The output of one phase will become the
input for the next phase which means it needs to finish one phase before the next phase begins by following the
sequential. There is not allow any overlapping action happened in each of the phases in the waterfall model. Each
of the phases delivers different tasks and objectives to ensure that the project’s outcome meets the demands.
Figure3.1 shows the waterfall model.

3.2 System Development Workflow
The system is developed in five stages, including planning, analyzing, designing, implementing and deploying.
Before moving on to the next phase, there are tasks that must be completed in each phase. The table 3.1 shows the

process for each of the activities in the phases. Some of the activities need development tools to complete.

Table 3.1: Software development activities and their task

Phase Activity Process Development
Tool
Planning >  Collecting data >  Conduct a portion of >  Microsoft
>  Choosing the suggested system interviews with the intended Project
>  Establishing the project company
timetable and methodology >  Gantt chart
Analysis > Identify the current system and | »  List the functional
examine the limitations requirement  and non-
>  Analyze the system module functional requirement.
>  Analyze the system flow >  Flowchart
>  Analyze the functional >  Context diagram
requirement and non-functional | » DFD
requirement > ERD
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System design »  Design user interface >  System architecture > DRAW.IO
>  Design the public website > Database schema & data
> Design database management dictionaries
system »  User interface design
Implementation | >  Write coding >  Develop the system's > Visual
> Create the database and database and apply the Studio
establish a connection with the source code. >  Xampp
system.
Deployment > Release the system

4. Analysis and Design

This chapter describes the results of the analysis and design phase of the development of the Mah Heng Motor
Enterprise Management System.

4.1 System Requirement Analysis

An essential step in enumerating the system functions that meet user expectations is requirement analysis [5].
The requirement analysis must be logical and consistent with the design of the system flow. Functional
requirement analysis and non-functional requirement analysis are two examples of requirement analysis types.

4.1.1 Functional Requirement and Non-Functional Requirement

The functional requirement analysis describes the system performance deeply. There have the different functions
for each of the modules and the functions need to perform well to cater with the user’s expectation. Table 4.1
shows the functional requirement analysis for the proposed system.

Table 4.1: Functional requirements.

No | Functional requirement | Description

1 Login function e System should allow user able to login for accessing into the system.

2 Login authentication | e  System should be able to verify the existing user or the strange user account
function by indicating system login success or fail.

3 Update information e System should allow admin able to update the information of stock.
function e System should allow admin able to update the information of customer

and supplier.
e System should allow user able to update the information of sales order.
e System should allow user able to update the information of sales

services.
4 Delete function e System should allow admin able to delete the items from the stock list.
5 Create function e System should allow admin able to create the new items.
e System should allow admin able to create the new customer and
supplier.
e System should allow admin able to create the sales services.
6 Search function e System should allow admin able to search the items, customer and

supplier by inserting the exact name.

7 Read function System should allow admin able to read stock list.

System should allow admin able to read customer and supplier list.
System should allow admin able to read the sales report.

System should allow admin able to read sales services and the details
of each services.

The non-functional requirement analysis focus on the quality of the system from different aspect such as
effectiveness, security, availability and so on. We can judge the user expectation according to their satisfaction.
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The higher user satisfies with the proposed system, the higher quality of the proposed system. Table 4.2 shows
the non-functional requirement analysis for the proposed system.

Table 4.2: Non-functional requirements.

No | Requirement Description
1 Performance The system function must be available to use after user accessing into the system
such as create, read, update and delete function.
2 Operational The system is accessible to use for the users 24 hours per day.
3 Security The unauthorized access will be identified in the login session.
4 | Cultural and | The system must be easy and simple to use for the admin.
political

4.1.2 User Requirement Analysis

For interactive systems to be successful, it is essential that users' needs be understood at every stage of the
information systems design process [6]. The table 4.3 shows the user requirements.

Table 4.3: User requirements.

Z
o

Requirement

Administrator must have an account with valid username and password.
Administrators should be able to create new items.

Administrators should be able to create new sales services.
Administrators should be able to create new customers.

Administrators should be able to create new suppliers.

Administrators should be able to create new invoices.

Administrators should be able to generate reports.

Administrators should be able to see existing stocks

RN | (W N =

4.2 System Analysis

System analysis is a crucial method for studying the transformation of solar energy in individual ecosystem blocks
[7]. Itis also an innovative tool for decision-making mechanisms in modern management and management, where
it is used to study decision-making procedures and the organization of complex systems [8]. In the context of
production safety in erratic systems, system analysis is essential for considering a wide range of elements, factors,
and conditions [9]. Lastly, in the study of complex structured systems, system analysis is used to separate the
system from the environment and ensure the optimality of decisions [10].

4.2.1 Context Diagram

Figure 4.1 has shown the context diagram that illustrate for Mah Heng Motor enterprise management system. Data
flow diagrams under level 0 include context diagrams. The context diagram is structured by three elements: the
data flow line, the external entity, and the process system. The external entities are administrator and customer.
There indicate a lot of the input and output flow line between the process system and the external entities for
exchanging and processing the system’s information.
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Figure 4.1: Context Diagram

Figure 4.2 shows the data flow diagram level 0 for the Mah Heng motor enterprise management system. There are
two external entities in this data flow diagram. Eight data stores and eight processes. Every process and data

storage has a numbering ID label that corresponds to a sequential numbering system.

Login Comfirmation

Login Comfirmation

Login Details

Login Details

Administrator

Stored customer details

Login

Stored customer details

I S

Login Details

F

r

n

r

~

New or updated customer details

MNew or updated customer details

N

Stored customer details

Manage Customer

Stored customer details

Customer Details o

Add customer

New or updated supplier details

New or updated supplier details

N

New or updated invoice details

Manage Supplier

Stored invoice details

> Supplier Details

-

|

I New Supplier

R

MNew or updated invoice details

R

Stored invoice details

k Manage Invoice

Invoice Details

MNew or updated sales service details

Stored sales service details

MNew or updated sales service details

-

Stored sales service details

L‘Manage Sales Service |

Deduct stock

New or updated stock details

Stored stock details

N

Sales Service Details

Add stock

!

New or updated stock details

Manage Stock

v

Stock Details

-

N

Stored stock details Report
Query 7.0 Query
Generate Report
Report |

Customer

Booking details

Booking comfirmation

Report

Booking details

Booking comfirmation

Booking Appointment

Figure 4.2: Data Flow Diagram Level 0

4.2.3 Entity Relationship Diagram

N

Appointment Database

Entity-relationship modeling is a widely-used technique for specifying software systems, particularly databases
[11]. This approach allows for the clear and comprehensive representation of entities, their attributes, and the
relationships between them. The figure 4.3 shows the ERD design for the Mah Heng motor enterprise management
system.
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Flowchart is an essential illustration that used for demonstrating and modelling the process of the system. Each
of the process will be clearly defined step-by-step follow the sequential. It is required to clarify the comprehensive
process before starting develop the proposed system. Figure 4.4 has shown the flowchart that illustrate for the
admin in the Mah Heng Motor Enterprise management system.
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Figuer 4.4: Flowchart

The interface, database, and architecture of a system will be created using the Flowchart, Entity Relationship
Diagram, and Data Flow Diagrams generated during the analysis phase. The designs generated during the design
stage will be used to develop the system.
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4.3.1 System Architecture

The general architecture of a system is a representation of the structures that are involved in its design. It shows
the relationship between the various components and submodules of the system.Figure 4.5 shows the system
architecture of the Mah Heng Motor Enterprise Management System. The system architecture for a web-based
inventory management system involves a step-by-step design to enhance operational efficiency.

Administrator

-

User interface(weab-based)

request response
-
I reguest Database
Login Id
™

r
Manage Manage Manage Manage Sales Manage Senerate
Customer Supplier Inwoice Service Stock Report

Figuer 4.5: System architecture

4.4 Implementation

In this session, it will show the segment code, user interface and functionality of the inventory management
system. The system use the Visual Studio and XAMPP to develop.

4.4.1 Login Module

For figure 4.6 show the interface for login module and also admin need to insert the valid username and password
to login the system.

Password

Figure 4.6: Login Module Interface

4.4.2 Sales Management Module

For figure 4.8 and figure 4.9 show the module can add, update and delete the sales details and also admin able to
view the all sales information in the sales module.
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Figure 4.8: Interface for the Sales Management Module
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4.4.3 Invoices Management Module
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For figure 4.10 and 4.11 show the module can add, update and delete the invoices details and also admin able to
view the all invoices information in the invoices module.
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4.4.4 Customer Module

Figure 4.12 show the customer module can view, update and delete the customer. The customer list, including
customer id, name, and contact number.
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Figure 4.12: Interface for Customer Module

4.4.5 Supplier Module

For figure 4.13 show the supplier module can view, update and delete the supplier. The supplier list, including supplier
id, name, and contact number.
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Figure 4.13: Interface for Supplier Module

For figure 4.14 show the stock module can update and delete the component.
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Figure 4.15: Interface for the Report Module
4.4.8 Appointment Module

For figure 4.16 show the user can booking appointment at public website. For figure 4.17 show the admin can
view the details for the user booking.
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Figure 4.16: Interface for the Booking Website
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Figure 4.17: Interface for the Appointment Module
4.5 User Acceptance Testing

The user acceptance testing form of inventory management system will be done by the owner of Mah Heng Motor
Enterprise. For table 4.4 show the user acceptance testing form.

Table 4.4: User Acceptance Testing

Testing Testing Expected Results Actual
Modules Results

User login Admin insert the username and | Admin can able to access into the | Pass

password management system.
Sales Module | Admin can add new sales by fill the | Displayed the new sales information in the | Pass

information for sales service table list.

Admin can update the sales | Displayed the updated salesinformationin | Pass

information the sales table list

Admin can delete certain sales Displayed the newest sales list Pass
Invoices Admin can add new invoices by fill | Displayed the new invoices information in | Pass
Module the information for invoices the table list.

Admin can update the invoices | Displayed the updated invoices | Pass

information information in the invoices table list

Admin can delete certain invoices Displayed the newest invoices list Pass
Customer Admin can update the customer name | Displayed the wupdated customer | Pass
Module and phone number information in the customer table list

Admin can delete certain customer Displayed the newest customer list Pass
Supplier Admin can update the supplier name | Displayed  the updated supplier | Pass
Module and phone number information in the supplier table list

Admin can delete certain supplier Displayed the newest supplier list Pass
Stock Module | Admin can update the component | Displayed the updated stock information | Pass

name in the stock table list

Admin can delete certain stock Displayed the newest stock list Pass
Report Admin can generate invoice report Displayed the invoice report Pass
Module

Admin can generate sales report Displayed the sales report Pass
Appointment | User can booking appointment in | Displayed the user booking appointment | Pass
Module public website details in appointment module

Penerbit
UTHM
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5. Conclusion

The project's goals have been met, and the user requests have been satisfied with the produced management
system. The public website, login module, customer management module, supplier management module, invoice
management module, sales service module, report module, and manage stock module are among the eight
successfully built modules of this system. The present system's issues, such the ability to save all details in a
database, have been fixed by this one. Without wasting time on paper records or calculations of the entire sales
profit, this method can assist the user in effectively managing their stock and sales service. The system result
shows numerous advantages that, from a business standpoint, could benefit the client. The user acceptability
testing indicates that the client is happy with the features of the system. Though there is still room for
improvement, the author hopes the client's company can get a good value by using this developed system. There
might be a chance in the future to upgrade and change this system to something more sophisticated.
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